Introduction
The majority of known genetic causes of craniosynostosis are mutations in the genes encoding fibroblast growth factor receptor types 1-3 (FGFR 1, 2 and 3); [1] other significant genes are TWIST1 and EFNB1. A major breakthrough in understanding the genetic background of craniosynostosis has been the identification of genetic defects in several syndromes, including the most common Crouzon syndrome and Apert syndrome. In general, more than 40 genes and several variants were reported in the literature as genetic risk factors for craniosynostosis and only 60% heritability was explained. The presence of mutations in the group of genes coding for the FGFR in patients with Apert and Crouzon syndromes is now clearly established. [2] [3] [4] These genes code for receptors on the cell surface, which mediate the effects of fibroblast growth factors (FGF). The effects of FGFs are not fully understood, but they are already clearly implicated in important cellular processes such as cell growth, differentiation, migration and survival. Although 4 different genes are located in different chromosomes, the receptor proteins they encode for being very similar structurally. A number of craniosynostotic disorders have recently been ascribed to mutations in genes coding for FGFR 1, 2 and 3. [5] The common features of these FGFR associated conditions are the unilateral or bilateral premature ossification of the coronal suture. The present finding points out the importance, from both diagnostic and prognostic points of view, of early FGFR mutational screening in craniosynostotic conditions, even in forms that apparently do not involve closure of the coronal suture at birth.
OBJECTIVE:
The Objective of this study was to identify the association of mutation of fibroblast growth factor receptor 1 (FGFR1), FGFR2 genes with syndromic as well as non-syndromic craniosynostosis in Indian population. MATERIALS AND METHODS: Retrospective analysis of our records from January 2008 to December 2012 was done. A total of 41 cases satisfying the inclusion criteria and 51 controls were taken for the study. A total volume of 3 ml blood from the patient as well as parents was taken. Deoxyribonucleic acid extracted using phenol chloroform extraction method followed by polymerase chain reaction-restriction fragment length polymorphism method. RESULTS: There were 33 (80.4%) non-syndromic cases of craniosynostosis while 8 (19.5%) were syndromic. Out of these 8 syndromic cases, 4 were Apert syndrome, 3 were Crouzon syndrome and 1 Pfeiffer syndrome. Phenotypically the most common non-syndromic craniosynostosis was scaphocephaly (19, 57.7%) followed by plagiocephaly in (14, 42 .3%). FGFR1 mutation (Pro252Arg) was seen in 1 (2.4%) case of non-syndromic craniosynostosis while no association was noted either with FGFR1 or with FGFR2 mutation in syndromic cases. None of the control group showed any mutation. CONCLUSION: Our study proposed that FGFR1, FGFR2 mutation, which confers predisposition to craniosynostosis does not exist in Indian population when compared to the western world. 
Aim and objective
The aim is to identify association of mutation of FGFR1, FGFR2 genes with syndromic as well as non-syndromic craniosynostosis in Indian population. Genomic deoxyribonucleic acid (DNA) was extracted from peripheral blood lymphocytes by phenol chloroform extraction method. [6, 7] Primers to diagnose common FGFR1 and FGFR2 mutations in this study are listed in Table 2 and analyzed on an ethidium bromide-stained 3.0% agarose gel with 50 bp Ladder.
Materials and Methods

Retrospective
Results
There were 33 (80.4%) non-syndromic while 8 (19.5%) syndromic cases. Out of these 8 syndromic cases, 4 were Apert, 3 were Crouzon and 1 Pfeiffer. Phenotypically the most common non-syndromic craniosynostosis was scaphocephaly (19, 57.7%) followed by plagiocephaly in 14 (42.3%). FGFR1 mutation (Pro252Arg) was seen in 1 (2.4%) case of non-syndromic craniosynostosis while no association of mutation with either FGFR1 or FGFR2 mutation was noted in syndromic cases. The only mutation FGFR1 (Pro252Arg) seen, was in a boy with non-syndromic unicoronal craniosynostosis. The mutation was also present in her mother who had mild facial asymmetry, but do not have craniosynostosis. None of the control group showed any mutation. Our results suggest that the mutation is not associated with craniosynostosis with Indian children. Figure 2 ].
Discussion
Children suffering from genetic disorders are not only social liability, but also an extra burden on the economy of developing countries such as India, Pakistan and Sri Lanka.
Craniosynostosis is one of the major genetic disorders affecting the central nervous system in children with reported incidence of 1/2,200 live births. [8] First description of craniosynostosis was given by Otto in 1830. [9] Since then multiple theories have been proposed to explain the pathogenesis, with recent studies focusing on genetic regulation. [10] Still the etiology of the disease is largely unknown however the condition is related to abnormalities in the base of the skull and is frequently seen in association with osseous abnormalities of the face. Universally accepted hypothesis is an abnormal premature fusion of the cranial suture mainly because of an imbalance between proliferation and differentiation of cell. Craniosynostosis can either be non-syndromic or syndromic with the former more common than the latter. Various authors of the western world have reported the role of FGFR1 and 2 in craniosynostosis. [11] [12] [13] [14] [15] Our study is truly based on Indian population suffering from craniosynostosis. In English literature, multiple
reports are available regarding the role of FGFR1 and FGFR2 genes in craniosynostosis, but similar data from the Indian subcontinent is still lacking. To the best of our knowledge, this is the pilot study from Asian subcontinent addressing the association of the FGFR1 and FGFR2 mutation with craniosynostosis. In the present study, we have screened the most common associated mutation of FGFR1 Pro252Arg [16, 17] and S252W in FGFR2, [18] Pro253Arg in FGFR2, [1] [2] [19] [20] [21] [22] Q289P, [23, 24] Arg342Cys [25] [26] [27] in Indian 
Conclusion
Our study provides the strongest evidence that association of mutation of FGFR1, FGFR2 with syndromic as well as non-syndromic craniosynostosis does not exist in Indian population as seen in western population. Our study will provide the necessary platform for further research to better understand the genomics of craniosynostosis in Indian population.
